36 5 54 4,56 6 1) T & @ B W H Vol.54, No.6
2026 4F 6 J ENGINEERING PLASTICS APPLICATION Jun. 2026

doi:10.3969/j.issn.1001-3539.2026.06.005

=44, 6- _FEB X _MEBRENFZEREEGNA

VNS, ZERRAR, XU, Rl B EE?
(LAERH T IEM RS TR, RN DR R o0 F AR BAHSCH AR B HE S S, g 200237;
2 W R RHE By A FRA R AT 311215)

FEE : R R o —-Br (PBO) A 4 AL & 3% S AL it 2 iR A0 Mk, AR A B 4L 1k 4, 6- — R R R
Z B (DAR)#) A R BAL A ) &2 HE ) Z 1 A8 PBO 2F 4 5 R 0 A4 R . ARSI R =8 A RoA, sl i LR R |
A B Fo KBRS 47 A — 4Rk 70 &t B S B 04 2, 4- 3K B 8] K —8»(DNR), 24407 5%Pt/C A 8 3E 7 e 2h BRAS
TR G RIF G M4, 6-—RILA K B 358 3 (DAR2HC) H AT RAS £, RAMR T RAEIL JRE B F &R
B LY 4 3 DNR A= DAR ) 469 %5 w01, ALK T h) 469 DNR 26 B 1% 99.5%, DAR 45 B 2% 99.8%, £k ) & L 44
B BRC RATIE  HE—vh B RARE A RS A ¥ DAR AR Ar xR = F 82 (PTA)iB i3 45 F BR A= o B 55 B RAF
| ZH R HBEPBO A 4, 4R AW, AR A 669 DAR #1k4) 469 PBO 4F 4 454 5% J% 34 3 37 cN/dtex, 44 AL & 3%
1 150 cN/dtex.

ES - FENCGER R ILE SR E S S e U E S O SV s B e

FESHES: TQ342  XkARIRAL: A XE4S: 1001-3539(2026)06-0036-07

Preparation of high-purity 4,6-diaminobiphenol hydrochloride salt and its polymerization application
XU Xiaoqin', LI Xinxin', LIU Feng’, TENG Peng’, PAN Zhijun’
[1. Key Laboratory of Specially Functional Polymeric Materials and Related Technology (Ministry of Education), School of Materials & Engineering,
East China University of Science and Technology, Shanghai 200237, China;
2. Zhejiang Dragon Technology Co., Ltd., Hangzhou 311215, China]

Abstract : Poly(p-phenylene benzobisoxazole) (PBO) fiber exhibits excellent properties such as high strength, high modulus,
and high-temperature resistance. The synthesis and stable large-scale preparation of low-cost and high-purity monomer, 4,6-diamino-
biphenol (DAR) ,are the key technologies that restrict its development for high-performance PBO fibers. Driven by national strategic
demands, resorcinol was employed as the starting material to prepare high-purity 2, 4-dinitroresorcinol (DNR) through a comprehen-
sive one-pot process involving sulfonation, nitration, and hydrolysis reactions. Subsequently, high-purity 4, 6-diaminoresorcinol
dihydrochloride (DAR <2HCI) was obtained via catalytic hydrogenation reduction using 5%Pt/C as the catalyst, followed by stabili-
zation through hydrochloride salt formation, which was then used for polymerization and fiber spinning. The effects of reaction
parameters, including raw material ratio, temperature, and reaction time, on the preparation of DNR and DAR were systematically
investigated. Under the optimized conditions, the purity of DNR reaches 99.5%, while that of DAR reaches 99.8%, demonstrating a
stable, efficient, and cost-controllable monomer preparation process. Furthermore, using polyphosphoric acid as the reaction solvent,
DAR and terephthalic acid (PTA) were subjected to polycondensation to synthesize PBO polymer, which was subsequently spun into
fibers via dry-jet wet-spinning technology. The results show that the PBO fibers prepared from the self-synthesized DAR monomer
exhibit a tensile strength of 37 cN/dtex and a tensile modulus of 1 150 cN/dtex.
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Fig. 1 Synthetic equation for DAR-2HCI preparation via resorcinol sulfonation
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Fig. 2 Equation of resorcinol sulfonation reaction
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Tab.1 Effect of sulfonation reaction temperature on product yield
%

T:urilgi?- Intermediate | Intermediate 2 2:4 ;:S-:)rrlcs;;lg(l)nyl
20 15.22 2.07 82.71
40 - 2.06 97.94
60 - 2.01 97.99
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Tab. 2 Effect of sulfonating agent dosage on sulfonation
product yield
%
2,4, 6-trisulfo-

SO,(equivalent)  Intermediate 1 Intermediate 2 .
nyl resorcinol
3.0 6.87 2.17 90.96
32 - 1.98 98.02
34 - 1.93 98.07

Note: SO, equivalent refers to the molar ratio of SO; relative to the

raw material resorcinol.
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Tab.3 Effect of sulfonation reaction time on product yield

%

2,4, 6-trisulfo-
nyl resorcinol

Reaction time/h  Intermediate 1  Intermediate 2

1.0 - 2.01 97.99
2.0 - 1.88 98.12
3.0 - 1.86 98.14
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Tab. 4 Effect of nitric acid amount on nitration product yield

%

HNO,(equivalent) Sulfonated substance Intermediate 2-sulfo-4, 6-dinitro-resorcinol 2,4, 6-trinitro-resorcinol
2.0 4.96 1.79 91.52 1.73
2.1 3.99 1.85 92.09 2.07
2.2 1.68 1.78 94.06 2.48
2.3 0.76 1.30 93.75 4.19

Note: HNO, equivalent refers to the molar ratio of nitric acid to the raw material resorcinol.
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Tab.5 Effect of nitric acid concentration on nitration product yield

%

HNO, concentration/% Sulfonated substance Intermediate 2-sulfo-4, 6-dinitro-resorcinol 2,4, 6-trinitro-resorcinol
50 1.01 1.55 94.28 3.16
68 1.68 1.78 94.06 2.48
97 8.78 9.41 79.83 1.98

Notes: The nitric acid equivalent was maintained at 2.2 for all experiments.
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Tab. 6 Effect of hydrolysis reaction temperature on product yield

%

Temperature/°C  Nitration product Mononitro-resorcinol 4.6-dinitro-resorcinol 2.4.6-trinitro-resorcinol Remarks
90 0.87 0.88 93.50 3.57 -
100 0.66 0.66 94.23 3.23 -
110 0.54 0.57 94.84 3.67 Serious sublimation
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Tab.7 Effect of reaction solvent on DAR yield in the catalytic
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Tab. 8 Effect of reaction temperature on DAR yield in the catalytic
hydrogenation of DNR
%

Temperature/°C DNR Intermediate DAR
50 0 2.76 97.04
60 0 1.57 98.17
70 0 0.66 99.03
80 0 0.46 96.88

®9 DNRENWIE &R FIFHZEXT DAR BLZE H #5010
Tab.9 Effect of catalyst type on DAR yield in the catalytic hydroge-

hydrogenation of DNR nation of DNR
% %
Solvent DNR Intermediate DAR Catalyst DNR Intermediate DAR
Toluene 0 6.03 92.76 5%Pt/C 0 0.66 99.03
Butyl acetate 0 431 93.62 5%Pd/C 0 0.38 99.18
Ethanol 0 2.26 97.26 Raney nickel 0 0.46 97.43
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Fig. 5 Equation of PBO polymerization reaction
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Tab. 10 Comparison of domestic PBO fiber and Zylon®-AS fiber

ITtems Domestic PBO Zylon®-AS
Intrinsic viscosity/(dL-g ") 30~32 28.4
Tensile strength/(cN - dtex ") 37.0+0.5 37.2
Tensile modulus/(cN - dtex ") 1 150+10 1152
Elongation at break/% 3.5 3.5
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